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Journal of solid-state circuit, vol. SC-9, No. 12, 1974, pp. 388-393. KtiM. 

[##fr30l£l] Journal of solid-state circuit, vol. SC-8, No. 6, 1973, pp. 
222-226. 
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— ^ — X (pl^x^pwe 1) — =iV9 9 (nlf-^^iiHwe 1) ^ISMS 
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TfcWKoa^wmfc^&^a****-* ^m^ma, cmosh 

nlf-^x^dwe 1 h tlX)S «3 > pl^x^pwe 1 &&nSL*7 x.fr 

nwe 1 Cffliii-C, ««*P- s u b tl^»C^f $iitv^ 0 £*LfcJ:*K # 
Sf»«p -sub fc#x.G>*l*/*'f T^mffiV S S IZX b~f\ aft^MOSFET 
plfx^Vp we 1 0*te«rSfitfl8:Sfe*C§So Z<Dtz&, pl^^^pw 
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h^iij±iiliSll]^AMP^M-r-5. nft^MO SFET^pf ^r^MO S FE 

-eii, nlO^ifSSn- s u b 7& s ffiv» <b*LS e u(Oi^:nI<?)Wiftn-s u 
bfcffiv* li, H3<£>||Jfefl|tW^fc D, CM0SO2i^x;«tnpn;M 

h^V^ntm. of: *K ^-*B (p+) > i5^E (n+) > ^ 
(n+) * pI-)x;Vp w e 1 CMt^o BtflBgl 3 ? * E 

tT^OHH^-^B, =i 9 C*mtr : &T'Wmir&o -<7>flfJ&te> HI 3 <£> 
^Jfi-WOJ:^ 4fV -y-)xjV(iw e 1 fc^jSLfcvvflHS (pI^xJVpw e 1 fiCnM 
OS, nlfx^CpMOSW) tfl©n p nl^#-7 

-r & i t &x i * o 
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m&) KMfo-t&o ^$y9E (n+) £^-*B (p+) tno^l*, ^<7}jaH 
*_hlB3ix^^c (n+) -eHtf i ? i><ox»tb2> 0 iov^77Mtit itusfiH 
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h 9 >VX 7 Q 2 co^^T XJrb^l^n fcfc* «£ 3 K«£^£o >7>y^^Q 1 £Q 
2 liBU^Onffl'f'-f -^xJVdwe 1 ±^3^^$fLS 0 
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HI 8 \Z\±^ Z<DmmK<fa&^mW.]±$&£km$&Km^ n p nl;^ tf~7 h 7 > v 

77 q 1 1 q 2 CD— mmm<Du^ r>y mh^£*ltv>& 0 z.<D$£fowi?i±^ #kmp.s£ 

LT^$tLTV>S 0 ££>2lifcWrW\ f7^yX^Ql, Q20il*nlf^-y7x 
)Hwe 1 "CHtr £ 3 Ct4o ^ h 7 > V77 Q 1 (Of* 4 - 7°^ x. d w e 

X ^ Q 2 CD nlf-7"7x;v d w e 1 J±. _t|E h 9 >S>* * Q 1 (D 8mfrKttBVtzjz% 
[0 0 3 8] 

El 9 tcii^ i©5IW^«**iSS*EI&^iIKtfflV»&fL* n p nl^-f 7 h 7>V 

dwel (Ot'fXS'f KfUtSo :o^C3k7^ ^#^1"^ nlf^ -7°7x^ 
dwe 1 <D*t-4X*mt <MtSi fct^J: #*tt^*«c**fefe#i"*Jt ; SP^i^i 

[0 0 3 9] 

HI 1 0 Kfi, Z<D%m\Z&&&mWSM£M ] l&\-M^hfiZ> n p nlA'f 7 Y7> 
i?7>7Q 1 2©|(5- tI«©V'f 7«7 >H5&*^StLTV^ 0 ^^^M^Utrii. >7 
>y^^Ql tQ2 tli, ±|BH 9 ©liWO «t 9 CnlfM -7°7xJVdwe 1 

^^x* dwel fcW\ ^5 -<75 h 9 >vX * ^#i6T8lO h 9 > v^. * £IB11L, b 
7 y 'J 7 7 Q 2 £|S|£fiSij&ii-So *LT, 8-fSO h 9 yV77<Dn *> 1 o^IBM^r^ 
£fcfcJ:>K JifBQ 1 /Q 2=l/8(D£d K^-f Xjrbti - ^) % Of ab-i>o Z<D£7l,zm 

[0 0 4 0] 

y^^Ql tQ2<7)Il;f0-|li^WV-f7 , 7hW^$tLtV^ o 
s< — 7B^ ^5. y 7 ERV?^ls77 C SrRI— <D pl7x;Vp w e 1 ±Kff£j& LfcfuiSH 7 
i^Lfc i d ^tifjlc 7 ) b v ^y^^3&»fflv»e>tLSo tuKIH7c7) h 7 yV7 jrhm&L\' 
Y 7 >~J 7 7 Q 1 W±Q 2 ifl^WL^fi^h nlf -f — 7°t> x)l/dwe lOJHI3U~W:, 
^SnIf^7"7xjVdwe 1 Sr^Jfe-ffc-^* /cfeWliMffl® n +««XO f n 3S* j. 

;vnwe 1 (m^-^T) mmbti&o z<D&mm"?i±, qi/q2 = i/9©j;^^ 
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ffl - "7° >7 a. ;v ffl v»Ttt;£lRl L tz^-^- ii ^Mik t~f%> m~<D*> 

)v± \z%m x^fzyTy jvmM t-tz m&<v ^-ftiK ^>ifflt-#^ 0 

[0 0 4 2] 

K*BI±, nftlwH«iiMOSFETMUM2^ (7) y - X UlS&O^Sfiz: V 

s s fcoimtia:»tfetL-c*iifcas i ±ismo sfetmi t m 2 ^> k v w 

7-M0SFETM4tM5^tW§Wo W^SfflJti, ±IBMOffi^J«#*^- h 

i"Ot mv&o&WLWtt. v s s <£> n Ktfctt & ftfcwaEas i 3 t -r & Kjettfi 

UOtt^K f tStrCR f uWBtltfcftSo 
[0 0 4 3] 

11MOSFETM1 tM2ii, fEH3*^UiHnf^^lMOSFET 
Ti^v^tt^o Hi 3 ©nf tt^VlMO S F E TjWJ&$*lS pl^xjVpwe U~(4, 

Wfc^LfcJ: 9 & nft^JUMO S FETilv^ft^Cli, pM*x>l/pwe 1 
tp - s u b ^f?5-i$tltV^^)T% V-Xfcf t^fl'fi* (pl^xfl/pwe 1) t 

^tSttfi-eiv^ l :i#t:"#^o ^co#^-e{±. mo s fetm i tM2 k&^x 

[0 0 4 4] 

mi 3 Kit, z<D$&mfc&z&mn.i±.$k*k®mzm^t>ti2> cmo sga&ttffiiiiJftiHfe 
i)^ 0 ^©ti, t > 7<?>w# «s£i± has < 4: <9 , mmmtmmK & & 0 £ outs 

flit m»**Ote«*B»i: L;fclII&#j£"Ci&!K it*IHIJ& WfBUI 1 2 fc|W|»^nf- 
t^JVMO SFETMI i:M2 K J: aaSS&A^OfcJgfcfgWIB^ p * */H*taMO S F E 

[0 0 4 5] 

iI»ift/Ml ^^Se^Mt ^^6i:nf^^JVMOSFETMl 2 fcMl 3 
Y, V - X ramJEM £3g#L R ref T~#M LT-^1I I ref ^ft^f ^.7^ K 9 fttg 
tfm^hti&o iMnft^MOSFETMH^ Ml 5t^I5 7-flt Lt|0 
SLtto-figtWU T^nM i 1 > i3 £$:£>&o ttfflC i 1 < t£t^>^ 

Sh^^7;V>h5 7-tE^M0SFETM4 > M 5 tf>-€-*L-€**Ll~**LT— feWtiiL i 2 
^ItillMO S F E TM6 t M 7 ^SlLtfMSo ±15— tlS I ref (4, 
nf t^^I(7)MO S FETM 1 3. Ml lSWt - Kii^pf ^^MOSFE 
TM9^tU £<DMOSFETM9 fcMOSFETM8, ±|5MOSFETM6, M7 
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£<P*ifrWtf>iei&EIB&W\ h7>y^^Q2 (*SV»iiQl) ©^k^^Sfnc 2 ( 
*4v>llncl) KWifeW i 4 £3I#ffiU nV^^S^n c 2<^St^lIVCC*^ 
i^Ci!) T>yAMP<7)ffi*«JE*a:*>±lf"C h 9 >yX^Q 1 , Q 2 fcl&ffrbi 

K5&^$tLT, JtflBMilt i 4 £«R 2 0U±R1) Kitel" J: ? fcl"* 
[0 0 4 8] 

buskin zomMKfa&^mmfc^mmtD-nmmcDmmm^-zii^^&o m 

«cEIS&CMP^K*5AU (-) KMU #flBWEVRrt*##&$*L&o i 0#Rg*JEV R i±. 
^-f K£&R<£> h y *KmJE*3£#LR 7 t R 8 tf>g&>Rj& n r 

\frh%h ti& JfcttW<£v>5-JE«JE t$iUo ±12 f7>y^n ffigt R 7 , R8t:it 
tulBm 1 3 T»HL^ i a fclfc^WaE i r e f i:^L/:II i 5 j&*SE*l£ XiKZilZ 
o 'm&StWtmS&CMPmmUAt) ( + ) fcti, b^^yX^QlWx^-^a^-nel 
O«JE3& s ep;&nS*L£ 0 «ffiJfclfc0B&CMPOtfi2HI-§-Wu ^'f SW©M«if5rM 

[0 0 4 9] 

* n e 1 comfi 0 V \Z & & o •£ i "C> ±I5#M*J£ V Rtf^yyX^Ql <D3- 5 s> 
^5raT-n e 1 ©lli^MLt n e l©lfi:#n r 1 (VR) Kik^Xi&^m&^mm, 

lt*o h7>^^Ql, Q 2 3j«iMSIt:4Si:, i5? ^Sg^n e 1 ©WtfoFn r 1 
(VR) fcJfc^Tlfc < 4 «J > HS^mtLTV^O^tttB-r^o £*Lfc<fclK mi±.fcf£[S£& 

C7)-C\ i 5«tbLfc*^^^ n r 2 OitVR^-^^/dt, £s£fcaMBWJE*S&& 
[0 0 5 0] 

Vref (*> — -ftl/Z&^XTy^A 1 *Uft$M£tii;ffiin; R 5 , R6^f>i^A-;7r@^C 
T3fa^«ai«JBEv o 1 *>r^-y7t'tn70KA3, A4*e> 

iilfi^tllEEVref 5±> MC^^T7y7A2 hftJIlSMR 5' , R6 

' ^k&s^ty -7Tiaifrfct\ _l!biii±vo 1 fct±*4*^fao*?B*ffiv o 2 ci^^jv 

©F«3*BJiaj»^«j|t$tL*rta5«BEVO 2, V02t LTtB^j ~£ti%> 0 
[0 0 5 1 ] 

- * tHg& t WS&'t ya-jvt© |fl]<Z>EiR&£t4l[ */h § < T § > EU&^e v a. - ;v fcifcfLS it 
[0 0 5 2 ] 

o i^il^ltii, >7>^^Q UQ2 Cpf t^;HM0SFETM2 1 £M2 2 

- BJBh&Wt £ ft* „ W*I^>^5 5- 0j^^ J: J? „ f7/y 
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7. 9 Q 2 fc Q 1 £ttH£*aE**iilE*La J: 7 f5>y^^QUQ2 XJfcfc 

[0 0 5 3] 

ZhK, i^^MOSFETM2 3t:-C5 7-LtSiIl±Vref &#£o ZZ-XM<D 

tH4t^^i:WlSo ifc, MO S F E T 2 4 <D V W Vfrh'&hfi&WM I ref it 
ffi^j -C * 0 , |3J£ l;flg&; R ref * © *JE-(lt**» & tL £ 0 ttf 

lani^cT) «t o %mmMmMm zm^zmMwi-ik^xm^* mm tir& z ttfx%& 0 

[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

«ffi3&^ia»©afei!S*BEVref fcxfcrtfflSWSWEVint *^tSiii:i>), 
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